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The Caribbean’s Rainfall Cycle
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According to Magaiia et al. (1999), Ashby et al. (2005), and Stephenson et al.
(2008), the summer rainfall season in most of the Caribbean follows a
distinctly bimodal distribution pattern: increased rainfall from May through
early July, a period of relatively drier weather in late July and early August
called the midsummer drought (MSD), and increased rainfall again from late
August through October. The start of the rainy season in the Caribbean is
generally marked by the northward movement of the North Atlantic
subtropical high (NASH). The NASH remains north throughout the summer
rainy season from May through October, with a slight shift south and then
back north during the MSD period (Ashby et al., 2005).



Curtis and Gamble (2008)

MSD Regional Temporal Variations

Regional variations of the Caribbean mid-summer drought
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Curtis and Gamble (2008)

MSD Regional Variations in Duration + Intensity
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Fig. 1. Wavelet analysis of climatological GPCP pentad precipitation for the grid block centered at 78.75° W and 18.75° N.
(a) annual precipitation anomaly time series repeated three times; (b) wavelet power spectrum. Contours of 5.1 (mm day~! 2,
17.0 (mm day~")%, 41.0 (mm day")%. and 120.0 (mm day ) are filled as dark grey, medium grey, light grey, and white,
respectively. Horizontal lines denote 4 resolved MSD periods. Cross-hatched regions indicate the “*cone of influence™ where
edge effects degrade the analysis
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Fig. 5. Climatological NCEP/NCAR
reanalysis data for the grid block
centered at 80° W and 17.5° N. Early
wet season and mid-summer dry sea-
son for that location are denoted. (a)
Geopotential height (m) at 500 hPa,
(b) vertical velocity in pressure co-
ordinates (omega; Pas~') at 700 hPa.
Horizontal line marks zero. (¢) Geo-
potential height (m) at 1000hPa.
Horizontal line is the annual average.
Pressure bump discussed in the text
is labeled
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“Bump” in SLP - Regional Temporal Variations

Regional variations of the Caribbean mid-summer drought

90°wW 80°wW 70°W

20°N - 20°N

Fig. 6. Pentad of maximum
climatological NCEP/NCAR

1000 hPa geopotential height
between May 1-5 and October

10°N  8—12. Cross hatched areas
show GPCP precipitation grid

N
.
S0 Py — 70TW 50°W blocks where the pentad of

Pentad maximum power (Fig. 4) oc-

before Jun 30 Jun 30-Jul 4 Jul 5-9 Jul 1014 Jul 15—19 Jul 2024 after Jul 24 CUITGd bet ween June 3 U a Ild

10°N 1

\ﬁﬂﬁ'ioes
B el




Florida’s Mean Rainfall Cycle, Part 1

Florida Rainfall
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Florida’s Mean Rainfall Cycle, Part 2

Florida Rainfall
Whole State
Mean Seasonal Cycle
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Florida’s Mean Rainfall Cycle, Part 3
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Florida’s Mean Rainfall Cycle, Part 4
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NARCCAP GFDL AM2.1
Timeslice Experiment

Resolution: 0.5° lat by 0.625° lon
Model domain: Global

Scenario: IPCC A-2

“A very heterogeneous world...”
A.K.A., “Business as usual emissions”
Time periods: 1968-2000, 2038-2070



NARCCAP GFDL AM2.1 Timeslice Experiment
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NARCCAP GFDL AM2.1 Timeslice Experiment
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NARCCAP GFDL AM2.1 Timeslice Experiment
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NARCCAP GFDL AM2.1 Timeslice Experiment
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NARCCAP GFDL AM2.1 Timeslice Experiment
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NARCCAP GFDL AM2.1 Timeslice Experiment
Projections
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NARCCAP GFDL AM2.1 Timeslice Experiment
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NARCCAP GFDL AM2.1 Timeslice Experiment
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NARCCAP GFDL AM2.1 Timeslice Experiment
Projections
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Céspedes et al. (2009)
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Céspedes et al. (2009)
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GFDL AM2.1 Simulations - Florida Region
Average May 1st - Oct. 31st Rainfall
Time Series
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The “Greater Antilles” Islands

GFDL AM2.1 Simulations - Islands Region

iy , Average Jan. 1st - Dec. 31st Rainfall
NN | Time Series
N Gl T
25t ( — E F F
m@ o %,35_. S I R f\ o
g\ﬂﬁ oo 1N O O S DO i ol
I ; | o : g ﬁ
’ ( Subregions e ;f@ L
N o s & F A +
e ’%ﬂm e E ol i i ?f*i;&_ Cgefe W [ erizo
. . . 3 i fiﬁ%v&* : %Tl ~2041-2070
GFDL AM2.1 Simulations - Islands Region Lol O : L
Average May 1st - Oct. 31st Rainfall 8 Lo ?’\j}“ : : ot
- - w10 5 - i H
Time Series g, Wﬁ _ 4
& 8 .| ¥@, P
Eaa 3 : :
ESD H /i\/‘k DS 2‘5 4‘5 5‘5 8‘5 WU‘S 155 1;5 15‘5 1&‘35 ZE‘IS 22‘5 2!‘15 2é5 Eéﬁ 3E‘IS 32‘5 3!‘15 ﬁéﬁ
£ e,d// \e\gg Day of the Year
C ol .//?Q@\, : : /sH” A GFDL AM2.1 Simulations - Islands Region
k] : & : ra -
Bul g D s e Jan. 1st - Dec. 31st 5-Day Accumulated Rainfall
E ool i B i | T 71971-2000 iation * Ti i
Eals \%ﬂ_*\aﬁi\#j/*\(*ﬁz : o Standard Deviation : Tqme Series
P e * P R : _ ; : T Lo :
[ :
[a]
TS EOU UOU SO0 UL UUU VOV SO UOUESVOUEFUVPE SO SO OO FOVOLSOUOS SO0 UV VRSO0 SO0 SO =B
(]
D0
[ 0
<L
%56 2‘4 30 B 5 B‘A I gé £ 1D‘Alﬁ‘212‘m:‘awa‘au‘u 15'2113101&317‘51&4 'E\ﬁ, ﬁ ;’-‘. : : ?f : —&-1971-2000
Days since April 31st E : : ‘bﬂfﬁ}e : : qj,-»i;“"\dr : —-2041-2070
. . R : : i H : ! ! :
GFDL AM2.1 Simulations - Islands Region P O O 10 MW‘;@\,\
A : : T TR D
May 1st - Oct. 31st 8-Day Accumulated Rainfall : g pﬁ*' VT S04 &R o
Standard Deviation : Time Series agg% m&ﬁ%ﬂ % T, Yo g %f’/ﬁ
B &mgg *
sl . N L O 2i5 Ja 5‘5 Elﬁ 155 12‘5 1:15 wés 1é5 255 22‘5 2:15 zéa zéa 365 32‘5 3:15 aéﬁ
H : : H Day of the Year
0 7*\-@\- L pdesds ek et Pg GFDL AM2.1 Simulations - Islands t-test
\A/ / \%( ot : : : ,,E'.S\ .// Regionally-Averaged 8-Day Qccumul_ateﬂ Rain
e Hﬂ/ \: L ; ; o Y,@ —&-1971-2000 May 1st - Oct. 31st : Time Series
£l EN : : S0 —+-2041-2070 ]
= Ve : : K%(a/" L H 1
1o} : ‘ﬁ\g\*)* bl B E ! . U 7 ;!
: :\E/Q::;}@Q\g/@’ + :
sl : P A : |

B L = L & . P S o il

P I N U N N N S A N S S B
5 16 24 32 40 48 56 B4 72 B0 BB 96 104 112120 125 136 144 152 16D 168 176 184 L, -
Days since April 31st o " Days snce Apri 31t



Central America

GFDL AM2.1 Simulations - Central America
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Blanchard and Lopez (1985)
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Fig. 3. As in Fig. 2 but for Type 2 days.
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FiG. 4. As in Fig. 2 but for Type 3 days.
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FiG. 5. Mean daily rainfall for (a) Type | days, (b) Type 2 days, () Type 3 days and (d] 4 shading is for (.25 X
ritvedium shading is for 0.5 mm, heavy shading is for 1.0 mm, and dmmaufwlémmﬁ:nlh?n i for o
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m'bimi'[\ﬂl‘l‘mmh.FuHﬁnﬁmmSms"inﬂhﬂim FIG. 12, As in Fig. 11 but for Type 2 days. [b]
are 25 m 57",

FiG. 13. As in Fig. 11 but for Type 3 days.



Some Aspects of Florida Convective Rainfall

STANLEY L. ULANSKI} AND MICHAEL (GARSTANG
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A dense network of rain gages in an area of 660 km? in south Florida was operated for the summers of
1971 and 1973. More than 3 times as much rain fell in this network in the summer of 1973 than in 1971.
The two periods are examined in order to understand the controls in convective rainfall which produce
such contrasting amounts. It is found that the total duration and intensity of rain was about the same in
both years. Well-organized thunderstorms of large extent account for the bulk of the rainfall. These large
storms occurred with a greater frequency in 1973 than in 1971. Days with single showers produced more
rain than multishower days. The critical variable in determining convective rainfall amount is the size of
the individual storm. These large storms appear to eliminate competition for the available moisture
supply and are more efficient in converting that moisture to rainfall.
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Fig. 3. Storm maximum point rainfall (SMPR) versus start of shower for 1971 and 1973, where the SMPR is the highest
amount of rain accumulated in a single rain gage in the network over the lifetime of a single storm.
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TABLE 1. Rainfall Amount for Single-Shower Versus
Multishower Days

Rainfall, cm

Multishower  Single-Shower

Duration, min Days Days R./Rp
60 20 100 5.0
120 55 170 31
180 80 240 3.0
240 120 320 2.7
300 170 550 3.2

TABLE 2. Six Cases of Velocity Convergence, Showing the Size
ol the Subcloud Area, the Moisture Supplied to the Storm, the
Planimetered Rainfall Amount, and the Efficiency

Maximum
Area of
Surface Moisture
Convergence, Supplied, Rainfall, Efficiency,
Date km? X 101g X 10t g %
June 16 534 92.80 66.50 72
July 17 10.7 7.96 2,93 37
July 26 10.4 5.98 3.20 54
July 31 10.0 4.16 2.25 54
Aug. 5 4.7 1.35 .61 46

Aug. 12 2.2 54 .29 54
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SUMMARY AND CONCLUSIONS

A densely instrumented rain gage network has been used to
determine the nature and structure of the convective rainfall
regime over south Florida. In particular, differences in the
characteristics of summertime rainfall between 1971 and 1973
were determined. The following features of the rainfall regime
were observed.

1. Large well-organized thunderstorms accounted for the
bulk of the network rainfall. These severe storms occurred at a
higher frequency in 1973 than 1971.

2. The percent of rainfall duration over the entire experi-
ment period was approximately the same in 1971 and 1973,
though the area mean network rainfall was 3 times greater in
1973 than 1971.

3. The rainfall regime of 1971 was characterized by a rela-
tively large number of small, weak showers. Often two or three
of these showers would occur on a single day.

4, Days on which only a single shower occurred in the
network yielded more rainfall than the multishower days for
the equivalent rainfall duration.

5. The preceding three points combined lead to the con-
clusion that the critical variable in determining convective
rainfall amount is size of the individual storm. The total time
of duration of showers on multishower days is similar to the
duration of single showers. Water yield, however, is double for
the latter. We speculate that large-area showers eliminate all
local competition for moisture, thereby generating a more
efficient system. Small showers fail to draw in as much mois-
ture despite the fact that they may collectively last as long as
the large shower.

6. The rainfall intensity (amount/duration) is of second-
ary importance in accounting for the yearly differences in the
total water supply over an area.
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